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would require the use of much larger quantities of fissile material (in order to make thousands of weapons, rather than just a few). However, any barriers to inhibit either the United States or Russia from a major breakout could only increase the time, cost, observability, and political inconvenience (such as that arising from having to abrogate agreements) involved in doing so. The United States or Russia could, at any time it chose, either recover plutonium from nearly any form and location on its territory where it might exist, or produce new plutonium or highly enriched uranium (HEU). Those potential prolifera-tors who lack the technology and knowledge associated with a large nuclear weapons complex or an advanced civilian nuclear program would not have as many options.
The risks of theft or diversion associated with a particular step in this process depend on four classes of factors:
1.  The state of the plutonium, including:
a) its chemical form (for example, plutonium metal, oxide, carbide, or nitrate, of which metal is most convenient);
b) its isotopic composition (the fraction of plutonium-239 (Pu-239), the most attractive isotope for bomb making, versus the fractions of Pu-240, Pu-241,Pu-242, andPu-238);
c) any admixture of impurities (such as other metals, oxides, or carbides; fission products; or other neutron absorbers, which, variously, affect chemical processing requirements and radiological hazard to bomb-makers); and
d) its configuration (for example, part of an assembled warhead, intact pit, deformed pit, ingot, powder, ingredient of fuel element).
2. Stockpiles and transportation risks, namely:
a) inventories or annual throughputs (as appropriate) of the various facilities storing or handling plutonium;
b) the amount of time the inventories remain in the step in question and the duration of the throughputs; and
c) the number of times plutonium is transported from place to place (when the barriers, described below, are likely to be smaller), and the distance and duration of these trips.
3. Barriers to the theft or diversion, namely:
a) barriers inherent in the form of the material (for example, dilution, measured by the percentage of plutonium in the mixture, and gamma radiation dose, measured in roentgen-equivalent-man (rem) per hour at a specified time and distance);
b) engineered barriers (for example, massive containers, vaults, buildings, fences, special transport vehicles, detectors, alarms);pons complexes today.
